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x-ray cjcamlnatlon apparatMe. 

@ In an X-ray examination apparatus, con^prisfng a 
column (1), a mount (3) which is connected to the 
column and which rotatable about an axis« and a 
C-ahaped carrier (7) which ia jgwrwlled in the mount, 
there Is provided a friction roller (20) vvfilcti serves to 
drive and brake the C^haped carrier and which 
bears against a contact face provided along the 
carrier. The carrier Is thus lodced In a play-flree 
mainner and can be readily acQusted by hand. Be- 
cause the friction roRer Is Joumalled in a can'lage 
which is dispiaceable with respect to the motmt, a 
pressure exerted on the cor^act face by the friction 
roller Is adjustable. 
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X-RAY EXAMINATION APPARATUS. 


The invention relatas to an X-ray examination 
apparotus, oomprisfno a column, a mount which f$ 
roiatabla about an axis and which is connected to 
the column, a C-shaped carrier which is joumalled 
In the mount and which carries an Xn^ay source 
and an X<ray detector which are connected to its 
ends CO as to feoe one another, which carrier is 
dIsptsoeatHe in the mount along a segment of 
drcle, and also comprising displacement means 
which hear against the carrier on a contact face 
and whfch comprise a drive shaft whJch Is con- 
nected to the mount. It being possible to lock the 
carrier with respect to the mount by bloddng the 
displacement means. 

An X-ray examination apparatus of this kind Is 
known f^om British Patent Specification QB 
1.175,032. The cited Patent Specification describee 
an X-ray examination apparatus which Is suitable 
for irradiating an object from a pluraiity of direc- 
tions In order to form an X-ray Image. When the 
mount is rotated atx^ut the axis and the carrier is 
translated in the mount, an Imaginary ray between 
the X-ray soiR^ce and the K-rsy detector rotates 
about a point which Is formed by the intersectton of 
the SMS and said ray (the isocentre). In order to 
prevent irrelevant structures from overlapping 
medically interesting details of an object to be 
imaged which Is situated in the isocentre. a number 
of different projections of the Object to be in^aged 
is required. The position of an object to be imaged 
which Ts situated In the isocentre does not shift in 
the X-ray image during the various projections. 
Dtsplacemem of the C-shaped carrier with respect 
to the mount is neafised by way of an electric motor 
Which drives the drive means which include a gear* 
wheel. The gear wheel meshes with exterior teeth 
of the C-shaped carrier, fn the case of a power 
failure during the examination or when a fast ad- 
justment of the position of the X-roy source and the 
X-ray detector with respect to the object to bo 
examined Is necessary, rt is advantageous when 
the C-shaped arm can be displaced by hand- For a 
reproducible and vibration-free adjustment of the ^ 
ray source and the X-ray detector it is desirable 
that the earner oan be locked by the displacement 
means without play with respect to the mount 

It is an object of ttie Invention to provide an X- 
ray examination apparatus which satisfies the do- 
scribed requirements as well as possible. To 
achieve this, an X*ray examination apparatiis In 
accordance wrth the Invention la characterized in 
that the displacement means comprise a friction 
roller. 

The use of a friction roller enables accurate 
displacement and kx:king of the C^shaped carrier 


in the mount, because the rigidity of the friction 
roller contacting the contact face is high. The con- 
tact face may be flat when use rs made of the 
frictfon roller, and need not be provided wtth ex- 
5 terior tBAth or a Chain for force transmission be- 
tween the displacement means and the C-shaped 
carrier. The constnjctfon of the C-shaped canler is 
thus simplified. 

It is to be noted ^ United States Patent 
10 Specification US 3.2B1,$dd describes an X-ray ex- 
aminaflon apparatus in which a C-shaped carrier 
can be displaced in a mount and is joumalled 
tfierein by means of ball bearings. These ball bear- 
ings, however, serve to reduce the friction upon 
15 displacement of the C-shaped caitier in the mount 
and do not serve to drive and lock the carrier in the 
mount For drivfng the carrier the X-nay examina- 
tion apparatus described In the cited Paienl Spech 
ficatlai comprises drive means in the form of a 
20 gearwheel and a cooperating chain which Is gukted 
about the carrier. 

A prefenned embodiment of an X-ray examma- 
Uon apparatus In aooordance with the Invention is 
characterfzed In thai the drive shaft is joumalted in 
25 a canrlage which is dispfaoeable with respect to the 
mount in a direction extending transversely of the 
contact face, a pressure member interconnecting 
the carriage and the mount and pressing the fric- 
tion roller against the contact face, 
so The friction n?ller can be pressed against the 
contact face with a higher or a lower force by 
displacement ot the carriage with respect to the 
mount, so that a force exerted on the contact face 
by the friction roller can be sdapisd to the balsno- 
95 Ing of the X-^ay examination apparatus: If the mass 
centre of the X-ray source and the X-nay detector 
Coincides with the Isocentre. the force to ba ex- 
erted on the contact face by the friction roller for 
displacement or locking of tlie Oshaped carrier In 
40 the mount Is comparatlvejy low. However, rf the 
mass centre of the X-ray source find the X-ray 
detector 19 not situated In the isoeentrB. which may 
be the case when the distance between the X-ray 
deteotor and the X-ray source is changed in order 
45 to adjust an enlargement of the X-ray image to be 
formed, the X-ray examination apparatus Is usually 
In a state of unbalance. In that case the force to be 
exerted by the friction roller In order to displace or 
lock the C^haped carrier is higher. 
so A further prefonnod embodiment of an X^ay 
examination apparatus in accordance with the In- 
vention Is d^aractsrized in that the pressure mem- 
ber comprises a spring. 

When a spring is used as the pressure mem- 
ber, the force exerted on the contact lace t>y the 
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firiction roller is constant The force to be detniared 
by the pressure member is prsferably adJuslabJe. 

A further preferred embodiment of an X-ray 
examination apparatus m accon^iance wi^ the fn- 
veniion Is characterized In that the prBssure mem- 

i$ ddSustabte. 

Becsuso the motor is connected to the car* 
riage, the transmission of rotation from the motor to 
the friction rofter ts simple. Shocks or vibrafions 
which are transmitted to the Inctfon roUor via the 0- 
shaped carrter displace th9 carriage in Its entirety, 
Without relative emplacement occurring betvveen 
the motor and the friction roUen The driving of the 
friction roller by the motor is» thorofore, very con- 
stant. 

Anottier prsfanied embodiment of an X-ray ex- 
amination apparatus is characterised in that the 
motor is connected to the caniage and is dispiace- 
able together with Hie carrlaoe with respect to the 
mount 

M^ual adjustment of the X-ray examination 
apparatus is faollltatcd whon the motor is uncou- 
pled. 

Another prefsnred embodiment of an X-ray ex^ 
amination apparatus in accordance with the inven- 
tion is characfBrizsd in that the motor can K)e 
ooiipled to the drive shaft via a drive coupling. 

The C-shaped canler can ba locked wtth re- 
spect to the mount by means of the brake dutch. 
Should the motor be deactivated due to a power 
failure, the position of the carrier can be locked by 
activation of the brake clutch, for exampio via an 
emergency power supply source. The carrieT" ^ 
also ba locked by means of the brake clutch fn the 
case of manual operation where the motor Is un- 
coupled from the drive shaft or Is completely at>- 
sent 

Some embodiments of an Xr^y examination 
apparatus in accordance with the fnventicHi will ba 
described In detaif heremafter wtth reference to me 
accompanying drawing. Therein: 

Fig. 1 is a skJe elevation of an X-ray examina- 
tion apparatus in accordance with the Invention. 
Rg. 2 is a lateral sectorial view of a mount 
comprising displacement means in accordance 
wrth the invention which are mounted on a oat^ 
nage, 

Fig. 3 Is a sectional view, taken along the line A- 
A rn Rg. 2, of a mount con^pdslng displacement 
means In accordance with the inventiCm which 
ara mounted on a carriage, and 
Rg. 4 is a sectk)nal view, taken along the line 
B In Fig. 2. of d mount comprising displacement 
means in accordance with the invention which 
are mounted on a carriage. 
Fig. 1 snows a mount 3 whfch Is suspended 
from a column 1 and which is rotatable atxsut an 
axis 5. In the present embodiment the column 1 is 


suspended from a ceiling, but it may also rest on 
the floor !n another embodiment in the mount 3 
there Is Joumalled a C-ahaped earner 7 which is 
displacoable In the mount 3 along a segment of 
5 circia m the direction of an an^w f. To a first end of 
the C-sf^aped carder 7 there is securwi an X-ray 
source 9 fbr emitting an X-ra.y t)eann along an 
imaginary ray 11. Opposite the X-ray source 9 
there Is anranged an X-ray detector 13, for example 
10 an X-ray Image intensifler tube, whereto, for exam- 
ple, a television pick-up tut)e 15 and a dns camera 
17 are coupled. An object which is situated at the 
point of interaection of the ray 11 and the axis 5 
(the isocentre) is inwilated by the X-ray beam. An 
75 X-ray prwction Image is detected on the entrance 
of the X-ray detector 13 and applied to the cine 
camera 17 or the televiston pick-up tube 15 as an 
fntensffied opticai image. After manual displaoe- 
mem of the carrier 7 fn the direction f, the canfer 7 
20 Is locked with respect to the mounts by way of a 
fric6on roller 20 which bears against a contact face 
22, situated along lha circumference of the carrier 
7, and which is connected to a brakevia a drive 
shaft which Is not shown in the Rgure. When the 
29 carrier 7 Is driven in the mountjd by moans of a 
motor 19, the friction roller 20 jis rotated by the 
motor 19 vte the drive snaft so that the carrier 7 is 
displaced with respect to the mount 8. 

Rg. 2 shows the rnotor 19 which is connected 
so to a reduction gearbox 21 . The gearbox 21 delivers 
a high torque to a gearv/heel 23 at a comparatively 
k7w number of revolutions. Via a drive belt 25, for 
example a toothed belt a second gearwheel 27 is 
driven. The geanwheel 27 is connected to the drive 
ss shaft (nor shown in this Figure) which extends 
^perpendicularly to the plane of dra^ng and 
whereto the friction roller 20 is also connected. The 
friction roller 20 contacts a contact faoa 22 of the 
C-shaped carrier 7. The drive shaft is joumalled in 
40 a carriage 29 which is arranged in a holder 31 and 
which is displaceable. via a roller guide system 33. 
with respect to the holder 31 whteh forms part of 
the mount 3. The motor 21 (s connected to the 
carriage 29 via a motor support 35. A pressure ' 
45 member 39 in the form of a pressure spring can be 
adjusted by tightening or loosening an adjusting 
nut 37, so that the frfctkin roDer 20 Is pressed 
against the contact face 22 under more or less 
pressurei Because the motor 19 moves along with 
60 the cam'age 29 when the pressure member 39 is 
adjusted, a tension of the toothed iDelt 25 remains 
constant 

R^. 3 shows the friction roller 20 which is 
connected to the camage 29 by way of the drive 
9s shaft 41 and ball bearings 43. In this Figure the 
carriage 29 Is displaceabte, via the roHer guide 
system 33, in a direction extending porpendiculdrly 
to the plane of drawing with respect to the holder 
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31. Via an olectromechanlcaJ drive ooupfing 44, ths 
motor Id can be coupldd to the drive shaft 41. 
When a relay 45 of the drive coupling 44 erv 
GTQiZQdt thd gearwheel 27 \q mado to mesh wfth a 
gean^eel 47 which is rfgldly connected to the 
drive shaft 41. When the relay 45 19 not energised, 
the gearwheel 2/ can ratalB iTeely about thd shall 
41. U^ng a brake dutch 49. a brake disk 46 wMch 
fs connected to the drive shaft 41 can be made to 
contact a $dcond brake disc 48 mounted on the 
carriage 29. Rotation of the drive shaft 41 I9 thue 
blocked, the fncdon toiler 20 locking the position of 
the canier 7 with respect to the mount 3, 

Rg« 4 illustrates how the friction rolier 20 I's 
pressed against the contact feoe 22 by displace- 
ment of the carriage 29 In a cfiredion denoted by 
an arrow 9. The contact teed 22 forma part of, for 
example a bearing groove 50 which la situated 
along a side face of the C-shaped carrfer 7. The 
carrier 7 la usuaily nruKte of a light materfal such as 
aluminium. The friction roller 20 is preferably made 
of a wear-redstant material such as slalnlede steel. 
The bearing groove 50 may also be clad vnth 
st^lesa steel or another metal having a compare* 
tlvely high wear resfstartce. 


10 


80 


25 


Claim 2, 3 or 4. in which a motor Is connected to 
the drive shaft, characterised in that the motor is 
connected to the canriage and ts dlaplaceable to- 
gether Willi the carriage with respect to the mount 
9. An X-ray OKaminatton apparatus as claimed In 
Claim S. characterfzed In that the motor can be 
coupled to the drive shaft v|a a drive coupling. 
7. An X-ray examination apparatus as claimed rn 
any one of ihe preceding Claima, characterfzed in 
that the drive shaft comprises a brake member 
witioh can contact via brake dutch a further brake 
member moun^d onthe canfage. 


Clalme 

1, An x-ray examination apparatus, comprising a so 
column, a mount whlc^ is connected to the column 

and which is rotatable about an axis, a C-ahaped 
carrier which is /oumalted in the mount and v^tk^h 
cantos an X-ray sounce and an X-nay detector 
which are connected to Its ends so as to face one ss 
another, wtiich carrier is drsplacoable in the mount 
along a segmem of drcie, and also corrkprislrig 
displacement maans which t>ear against the canl^ 
on a contact faca and which comprise a drive shaft 
which is connected to the mount, it being possible 4o 

to lock the carrier with respect to the mount by 
btockfng the displacement means, characterfzed In 
that the displacement means comprise a Irtction 
roller. 

2. An X-ray examination apparatus as oialmed In 4s 
Claim I, Characterized in that the dilve shaft Is 
joumalfed in a carriage which Is diaplaoeable wSh 
rasped to the mount In a direction extending trans- 
versely of the contact faoe. a pressure member 
interconnecting the carriage and the mount and so 
pressing the friction n:>IIer against the contact face. 

d. An X-ray examinaifon apparatus as claimed In 
Claim 2, characterized in that the pressure member 
comprises a spring. 

4. An X^y ajcaminotion apparatus as claimed In ss 
CIdm 2 or 3. characterized In 0iat the pressure 
member is adjustable. 

5. An X-ray examination apparatus as claimed in 
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FIG. 2 
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